Background: The main objective of this pilot study was to investigate the
Introduction
Burnout refers to severe physical and emotional exhaustion (Maslach & Jackson, 1986) , which can lead to psychological and physiological distress (Jain, Lall, McLaughlin, & Johnson, 1996) and increased mental health problems (Richings, Khara, & McDowell, 1986; Tyssen, Vaglum, Gronvold, & Ekeberg, 2001) . Burnout can contribute to decreased productivity and empathy toward others (McHolm, 2006) , as well as increased turnover rates (Pfifferling & Gilley, 2000) . Health-care workers, including medical doctors, nurses, physical and occupational therapists, mental health professionals, and administrative hospital staff, appear to be among professionals most affected by burnout (Schaufeli & Greenglass, 2001) .
A recent Journal of American Medical Association (JAMA) report suggests that 46% of physicians reported at least one symptom of burnout, such as work dissatisfaction, emotional exhaustion, or depression (Shanafelt et al., 2012) . These symptoms are not specific to physicians, however. In fact, other service professionals, such as administrative staff, are also prone to similar levels of burnout (Leiter & Schaufeli, 1996) . These findings are not surprising as health-care workers, physicians, nurses, and staff alike, frequently experience shortages of time to complete tasks, as well as personnel shortage, while requiring extensive amounts of empathy toward others in high-pressure environments. Combined together, these factors often lead to emotional burnout, which may subsequently lead to reduced achievement motivation (Schaufeli & Greenglass, 2001) , reduced job satisfaction (Myhren, Ekeberg, & Stokland, 2013) , and increased interpersonal conflict (Fischer et al., 2013) .
A common reason for emotional burnout in healthcare workers is empathic distress . Empathic distress is a form of an emotional struggle, which occurs when witnessing the suffering of others while empathising with them . When an individual becomes distressed by the suffering of others, he or she will usually want to withdraw from the distressing situation. In fact, an empathically distressed individual may have higher levels of emotional exhaustion and overwhelm, and may be less motivated to help the person who is struggling ). An individual who is experiencing emotional exhaustion is also likely to experience depression (Richings et al., 1986) and might struggle with giving compassion to others, receiving compassion from others, or practicing self-compassion (Gilbert, McEwan, Catarino, & Baião, 2014) .
Burnout Prevention
Interestingly, teaching participants to practice loving kindness meditation (LKM), a type of meditation which focuses on mindfulness, as well as sending kind wishes to oneself (i.e., self-compassion) and others (i.e., compassion toward others), seems to eradicate the effects of empathic distress. More specifically, after a LKM practice, participants are still able to perceive the suffering of others and are able to empathise with them. However, they are also able to cultivate positive emotions, which appear to serve as a buffer against empathic distress (Klimecki, Leiberg, Lamm, & Singer, 2012) . For instance, in their study, presented participants with distressing videos, in which humans were subjected to physical or emotional pain. This task resulted in higher activation of participants' anterior insula and anterior medial cingulate cortices. These areas are known to be involved in processing of empathic pain and distress . Participants who viewed these videos reported higher negative affect compared to viewing emotionally neutral videos. However, after participants received LKM training, they reported an increase in positive affect after watching the distressing videos, and were also observed to have increased activation in brain regions associated with positive affect, such as the orbitofrontal cortex, ventral tegmental area, and the putamen. These results can be interpreted to mean that LKM training can help participants reduce empathic distress .
Although mindfulness practices are associated with improved mental and physical health and reduced risk of burnout (Cohen-Katz, Wiley, Capuano, Baker, & Shapiro, 2004; Roeser et al., 2013; Shapiro, Brown, & Biegel, 2007; Siu, Cooper, & Phillips, 2014) , only a handful of research studies have explored the role of selfcompassion in burnout prevention (Birnie, Speca, & Carlson, 2010; Boellinghaus, Jones, & Hutton, 2014; Ringenbach, 2009) . Briefly, self-compassion involves practicing compassion for oneself during the time of suffering. Self-compassion consists of three elementsmindfulness (present-focused awareness), common humanity (the understanding that one's experience is similar to others, thus potentially reducing one's sense of alienation), and self-kindness (using kind gestures or phrases toward oneself to support oneself; Neff, 2003a Neff, , 2003b Neff & Germer, 2013) . Self-compassion and LKM practices have been shown to improve participants' selfreported positive affect, as well as social connection, and self-and other-focused affect, implying that these may serve as potential burnout prevention tools (Seppälä, Hutcherson, Nguyen, Doty, & Gross, 2014) .
Compassion Cultivation Training
In order to further explore the effects of compassion and self-compassion training on burnout prevention, the authors elected to focus on Compassion Cultivation Training (CCT), an interactive 8-week compassion training program. CCT encompasses all of the above listed burnout prevention skills, that is, mindfulness, self-compassion, and LKM (Jazaieri et al., 2013) . CCT has been shown to improve participants' scores of compassion toward oneself and others (Jazaieri et al., 2013 ) in a nonclinical sample. In addition, compared to waitlist control, nonclinical participants who completed CCT reported increased levels of happiness, improved mindfulness skills, reduced emotion suppression and reduced worry (Jazaieri et al., 2014) , as well as reduced mind-wandering to unpleasant subjects (Jazaieri et al., 2016) . Clinically, CCT training has also been associated with reduced pain and anger self-reported scores (Chapin et al., 2014) , as well as reportedly reduced depression, anxiety, stress, and empathic distress (Pons, 2014) in a nonclinical community sample. Finally, a recent dissertation study found that CCT can be helpful in reducing empathic distress and increasing compassion scores in social workers who work with Veterans (Prado, 2016) . Although the above-mentioned findings are promising in terms of burnout prevention, these studies have neither directly measured the effects of CCT on burnout nor on its related constructs (i.e., job satisfaction, interpersonal conflict, and fear of compassion).
Present Study
The aims of this study were to extend the previous literature findings by measuring the effects of CCT on selfreported burnout among health-care professionals, as well as other burnout-related struggles, such as selfreported interpersonal conflict and job satisfaction. In addition, we wanted to evaluate the effects of CCT on building burnout resilience by increasing participants' mindfulness and self-compassion scores. In order to study one's capacity for providing compassion for oneself or others, we also studied the effects of CCT on reducing the fear of compassion scores. For this study, we have elected to include any professionals working in healthcare settings, that is, physicians, nurses, mental health professionals, physical therapists, hospital chaplains, and administrative staff.
Burnout Resilience Factors
Previous research suggests that LKM is linked to increased mindfulness and self-compassion (Galante, Galante, Bekkers, & Gallacher, 2014) . In addition, mindfulness and self-compassion scores appear to be negatively correlated to burnout (Barnard & Curry, 2011; Luken & Sammons, 2016; Montero-Marin et al., 2015 . Given these findings, burnout resilience was operationalised as increased scores on mindfulness and self-compassion outcomes.
The research hypotheses were as follows: We predicted that CCT would reduce burnout over time (H1), as well as burnout-related experiences, such as interpersonal conflict (H2), and job satisfaction (H3). In addition, we predicted that after participating in CCT, participants would demonstrate increases in mindfulness and self-compassion (H4), and reductions in fears of compassion (H5).
Methods Participants
Participants consisted of 119 health-care workers (17 males and 102 females). Participants were recruited from a group of individuals who had registered for the CCT course as a part of a free continued education initiative offered at Sharp Memorial Hospital in San Diego, CA. All participants who enrolled in the CCT course were asked if they wanted to partake in the study, and were informed that the decision to not participate in the research did not preclude them from being able to partake in the CCT program. No incentives were offered for research participation.
Out of the 119 participants who initially enrolled in the study, 24 dropped out of the CCT course due to time constrains while 33 only completed the first baseline assessments but not any of the follow-up assessments. Their data were excluded from the final analysis, making the total for this study N = 62 (12 males and 50 females). The participants were all hospital or private practice workers, 36% of them being nurses, 13% mental health workers (psychologists, marriage and family counsellors, and social workers), 3% were physicians, 5% physical therapists and the rest consisted of other hospital staff (e.g., chaplains and administrative staff). Most of the participants identified as White (82%). The rest of the participants identified as Asian (4%), Middle Eastern (1.5%), Native American (1.5%), African American (1%), and other (10%). Nearly half of the sample (49%) reported having graduate levels of education, while 3% completed high school, and the rest completed some level of college education.
Measures

Self-compassion
The Self-Compassion Scale-Short Form (SCS-SF; Raes, Pommier, Neff, & Van Gucht, 2011 ) is a 12-item validated scale, which measures self-compassion across six subscales: Self-Kindness, Self-Judgment, Common Humanity, Isolation, Mindfulness, and Over-identification. The SCS-SF is rated on a 5-point Likert Scale, ranging from 1 (almost never) to 5 (almost always), with sample items including, "I'm disapproving and judgmental about my own flaws and inadequacies" and "I'm intolerant and impatient towards those aspects of my personality I don't like." This scale has demonstrated 118 good test-retest reliability and internal consistency, closely matching those of the original version of the SelfCompassion Scale (Neff, 2003b; Raes et al., 2011) . Internal consistency for this study was .94.
Mindfulness
The Toronto Mindfulness Scale (TMS; Lau et al., 2006 ) is a validated 13-item scale that measures mindfulness and psychological flexibility. The TMS is rated on a selfreport Likert scale, ranging from 0 (not at all) to 4 (very much) with sample items being "I was curious to see what my mind was up to from moment to moment" and "I was receptive to observing unpleasant thoughts and feelings without interfering with them." The TMS has strong internal consistency and reliability (Lau et al., 2006) . The internal consistency for this study was .95.
Burnout
Burnout was measured using the Copenhagen Burnout Inventory (CBI; Kristensen, Borritz, Villadsen, & Christensen, 2005 ), a validated self-report 19-item scale, which measures one's personal, as well as work-related, and patient-related burnout. The CBI has been found to have high internal reliability (Kristensen et al., 2005) . The internal reliability for the current study was .95. The CBI is scored on a Likert scale with responses ranging from 0 (almost never) to 4 (almost always). Sample items from the CBI include "How often do you feel tired?" and "Do you find it hard to work with clients?"
Job satisfaction
The Brief Index of Affective Job Satisfaction (BIAJS; Thompson & Phua, 2012) was used to measure satisfaction at work. The BIAJS is a validated self-report 4-item Likert scale, which measures the individual's satisfaction with his or her professional employment. The BIAJS is reported to have high internal consistency and good convergent and criterion-related validity. The internal consistency of the BIAJS for this study was .92. Sample items from the BIAJS include "I find real enjoyment in my job" and "Most days I am enthusiastic about my job."
Interpersonal conflict
Interpersonal conflict was measured using the Interpersonal Conflict Scale (ICS; Harvey, Blouin, & Stout, 2006) . The ICS is 5-item self-report validated scale that measures conflict experienced at work (Harvey et al., 2006) . The items are scored on a Likert scale ranging from 1 (never) to 5 (very often). Sample items include, "Had an argument with someone," and "Been yelled at by someone." The ICS is reported to have good internal consistency (Harvey et al., 2006) . The internal consistency for this study was .85.
Fears of compassion
The Fears of Compassion Scale (FOCS; Gilbert, McEwan, Matos, & Rivis, 2011) was used to measure fears of compassion. The FOCS is a 38-item self-report scale, which comprises three subscales: (1) fear of expressing compassion for others; (2) fear of receiving compassion from others; and (3) fear of compassion towards oneself. The items on FOCS are scored on a Likert scale ranging from 0 (don't agree at all) to 4 (completely agree). Sample items include "People will take advantage of me if they see me as too compassionate" and "I fear that if I am more selfcompassionate I will become a weak person." The internal consistency in the present study of this measure was .97.
Procedure
All measures were administered online. Participants who agreed to partake in the study received an email link to participate in online questionnaires via Qualtrics Survey Software (Qualtrics, Provo, UT, USA). The participants' data were anonymous and were coded by a unique participant number. Participants received the same set of questionnaires at four different time points: immediately prior to taking CCT (i.e., baseline), in the middle of the course, immediately after the course ended, as well as 1 month after the completion of the course (i.e., followup). This follow-up period was chosen due to the high attrition rates for longer follow-up periods previously conducted with this population.
Compassion Cultivation Training
CCT is a protocol developed by Stanford University School of Medicine.
3 CCT protocol consists of eight, 2-hr weekly group sessions,formal and informal meditation practices outside of class time.
Results
A series of one-way measures analysis of variances (ANOVAs) was conducted using SPSS 22.0 and Excel 2010 to examine the effect of time on each of the outcome variables at pre-test, post-test, and 1-month follow up.
Bonferroni Correction
In order to account for the inflated Type I error risk, we tested the hypotheses against a Bonferroni-corrected alpha level of 0. Participants who did not complete the surveys at baseline or after completing the course were excluded from the analysis. Prior to running statistical analyses the data were examined for missing data and statistical assumptions were tested. Six of the participants had missing data for some of the questions for some of the questionnaires. Overall, the cells of missing data constituted approximately 1% of all cell cases. These cases were still included in the analysis provided that there were overall sufficient data to conduct the analysis, thus some of the within group factors had uneven number of cases.
The skewness and kurtosis were within the acceptable range and the data met the homogeneity of variance assumption. The demographical data for the participants that completed the study, as well as the intention to treat sample (ITT) are displayed in Table 1 .
Overall, the completers and the ITT samples were comparable, with several exceptions. Particularly, the proportion of female participants who dropped out was larger than the proportion of male participants who dropped out of the study (i.e., 51% vs. 37%, respectively). Chi-square tests did not yield differences in dropout rates across gender, χ 2 (1) = 0. A series of repeated-measures ANOVAs with "Time" as a factor were run to analyse the data. Initial analyses using demographical variables as between-group factors did not yield any significant findings across demographics; hence the data were collapsed over the demographical variables. The overall findings are presented in Table 2 .
Results from the repeated measures ANOVA revealed that participants did not demonstrate significant reductions in burnout, F(3, 72) = 1.15, p = .36 or interpersonal conflict, F(3, 72) = 1.27, p = .29 over time. Thus, H1 and H2 were not supported. However, the results indicated that improvement in participants' job satisfaction over time was approaching significance, F (3, 72) = 2.62, p = .057 with a significant linear trend, F (1, 24) = 5.82, p < .05. Thus, H3 was partially supported.
In support of H4, the results indicated that the participants demonstrated a significant improvement in mindfulness over time, F(3, 51) = 11.50, p < .01, and selfcompassion, F(3, 57) = 14.44, p < .01 with significant linear trends for each, F(1, 17) = 24.33, p < .01 and F(1, 19) = 26.77, p < .01, respectively suggesting that ITT, intended to treat sample; SD, standard deviation.
the participants continued to improve in mindfulness and self-compassion practices over time.
In terms of assessing the participants' fears of compassion, the results found that overall the participants' fears of compassion reduced over the course of training and continued to decrease during the follow-up period.
Specifically, the participants demonstrated significantly reduced fear of self-compassion, F(3, 54) = 5.44, p < .01, giving compassion to others, F(3, 57) = 5.48, p < .01. Fear of receiving compassion from others also decreased over time, however these changes were not significant, F(3, 57) = 2.37, p = .08. In addition, two of the three components of fears of compassion showed a linear trend, F(1, 18) = 9.86, p < .01 for self-compassion, and F(1, 19) = 8.34, p < .01 for fear of giving compassion to others, as well as a linear trend approaching significance for receiving compassion from others, F(1, 19) = 4.00, p = .06, suggesting that these continued to reduce over time.
Exploratory analyses
Given that research on compassion in this population is limited we wanted to explore the correlational relationships between the dependent variables used in this study. Pearson correlations were conducted on the change scores (i.e., post-CCT minus baseline). The (i.e., change) scores were calculated for each variable and Pearson correlations were conducted on these new scores. First, a strong inverse correlation was found between Fear of Compassion and Self-Compassion (r = −0.56, p < .01), suggesting that an increase in one of these variables (e.g., self-compassion) is associated with the decrease of the other (i.e., fear of compassion). In addition, Burnout was positively correlated with Fear of Compassion (r = 0.48, p < .01) and Interpersonal Conflict (r = 0.32, p < .01), and negatively correlated with Self-Compassion (r = −0.23, p < .05). Furthermore, Mindfulness was positively correlated with SelfCompassion (r = 0.32, p < .01) and Job Satisfaction (r = 0.27, p < .05). In addition, Mindfulness was also significantly inversely correlated with Fear of Compassion (r = −0.24, p < .05) and marginally inversely correlated with Interpersonal Conflict (r = 0.22, p = .057).
Discussion
The purpose of this pilot study was to determine if CCT has the potential for reducing reported burnout or for increasing mindfulness and self-compassion scores-two factors thought to increase resilience to burnout-among allied health-care workers. The results revealed that CCT does not appear to decrease burnout or interpersonal conflict scores in this population. It is possible that the lack of CCT's effect on burnout scores may be attributed to this sample's apparent floor effect, that is, the participants in this study did not appear to exhibit high levels of burnout at baseline. On the other hand, the results demonstrated that CCT could be helpful in increasing mindfulness, self-compassion, and job satisfaction scores, while reducing the fears of compassion scores for this population. In addition, the study also found inverse correlations between burnout and self-compassion scores, as well as positive associations between burnout and fear of compassion and interpersonal conflict scores. Finally, mindfulness scores were positively associated with selfcompassion and job satisfaction scores, and negatively correlated with fear of compassion and interpersonal conflict scores. These findings might be interpreted to mean that learning mindfulness and compassion skills, such as those learned in CCT, may reduce the participants' reported rates of burnout and its associated negative effects (e.g., interpersonal conflict and fear of compassion). Additional research would be necessary to further evaluate this claim.
Given the previous literature findings which state that self-compassion and mindfulness are associated with reduced burnout in health-care providers (Birnie et al., 2010; Cohen-Katz et al., 2004; Roeser et al., 2013; Shapiro et al., 2007) , it is surprising that CCT did not yield the same results. However, if the participants in this pilot study did in fact exhibit floor effects in terms of their baseline burnout levels, then it is possible that the results seen in this study may not resemble those found in the population with burnout.
Limitations and Future Directions
One of the main limitations of this pilot study is the lack of a comparison control group. Future studies would benefit from a randomised control trial with a wait-list or an equivalent placebo control group. In addition, it would be beneficial to measure the effects of CCT on meaningful work-related activities, such as kindness and compassion behaviours toward oneself and others. Furthermore, this study did not separate compassion and burnout from empathic distress. A follow-up study using an Empathic Distress Scale (Stickle, 2016) may be beneficial in determining the effects of CCT on reducing participants' self-reported levels of empathic distress. Another limitation of the study has to do with its generalisability. Both the potential burnout floor effects, as well as the selection of the providers in this sample (all came from hospitals and clinics from the greater San Diego area) greatly limits the generalisability of this study. Future studies may benefit from screening out participants with low burnout levels or by comparing the benefits of CCT between the participants who endorse high burnout and those who do not. Another limitation of this study is the lack of demographical diversity. Given that this study focused on health-care workers, the educational levels and other participant factors were generally similar across this sample. In order to further evaluate the effectiveness of courses such as CCT on reducing burnout, it may be advisable to either conduct a similar study with a more diverse sample or to compare the outcomes of healthcare providers to other professionals (e.g., police officers). The participants who enrolled in CCT were almost entirely female. Interestingly, 51% of female participants dropped out of the study compared to 37% of male participants. While it is not clear why exactly this occurred, it does seem likely that more women might enrol in courses, such as CCT, possibly due to the fact that in this geographical region, there are more females in the health-care field compared to males.
An additional limitation has to do with the nonspecific focus on the various health-care workers recruited for this study. Although no significant differences were found on any of the dependent variables across the different professions, it is possible that certain settings (e.g., private vs. public clinics) may lead to varying work experiences and thus might differentially affect burnout rates. Thus, future studies may benefit from separating out these participant factors. Future studies may also benefit from measuring the effects of formal home practice on outcomes, such as compassion toward others, self-compassion, stress, and burnout reduction. Previous studies found that the length and duration of home practice predicted improvement on outcomes more than the length and duration of course sections (i.e., class time; Carmody & Baer, 2008) . Thus, it seems worthwhile to include home practice as an independent variable in future studies.
Finally, future studies may be interested in analysing the potential benefits of teaching CCT to a clinical population. Compassion and self-compassion-based interventions have already demonstrated significant benefits for these populations. In particular, LKM and self-compassion, both of which are included in CCT, have been found to be helpful in reducing depression, anxiety, and post-traumatic stress disorder symptoms in people with mental health disorders (Kearney et al., 2013; Van Dam, Sheppard, Forsyth, & Earleywine, 2011) . To date, only one study has looked at potential clinical benefits of CCT in a community sample, finding reduced depression, anxiety, stress, and empathic distress scores in this sample after CCT (Pons, 2014) . Thus, it might be beneficial to further explore the effect of CCT for the clinical population which meets the clinical diagnostic criteria for these disorders.
